Page 1

3GPP TSG-RAN WG1 #86
R1-1610014
October 10th – 14th, 2016
Lisbon, Portugal
Agenda item:
7.2.12
Source: 
Qualcomm Incorporated
Title: 
Coverage enhancement techniques
Document for:
Discussion
1
Introduction

The Work Item on Voice and Video enhancements includes the following objective tasking RAN1 to evaluate bundling enhancements: 

a. Specify asynchronous UL HARQ transmission, bundle hopping enabling multi-subframe channel estimation, and different repetition levels for the UEs with Category 0 and above (RAN1, RAN2)
i. Strive for a solution that is as similar as possible to PUSCH solution in CE mode A

1. Decide maximum bandwidth [RAN1]

2. Support scheduling by PDCCH and EPDCCH

ii. No further coverage enhancements are done for other channels (e.g.  no repetition etc. for other channels than PUSCH).

In this contribution, we give our view on this topic. 

2
Discussion

The Rel-12 coverage enhancements Study Item and Work Item concluded that the VoLTE coverage limitation was mostly due to the UL and a method providing 1dB UL enhancement was introduced. 

The Rel-12 HARQ RTT change ensures that the UE can continuously transmit three HARQ interlaces with 4 subframe TTI bundling. This is shown in Figure 1 below.  With this, the UL duty cycle is already close to 100%, therefore there is limited room for further improvements in the UL.   
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Figure 1  Rel-12 HARQ RTT
When async UL HARQ is introduced, similar four subframe bundling can be still reused. This gives a trade-off between channel estimation combining gain and early termination gain.  It needs to be further discussed whether channel estimation combining across bundles needs to be enabled.  

The Voice and Video enhancements Work Item further includes investigating rate selection and other codec improvements.  As a result, some power control changes could prove beneficial, as discussed in [1].  Therefore, we propose the following: 
For enhanced rate selection, consider introducing enhancements to closed loop power control if the additional complexity and impact can be justified.  
3
Conclusions

In this contribution, we discussed the options for further Voice and Video enhancements.  The following proposals have been made: 
When async UL HARQ is introduced, the existing four subframe bundling can be reused. It needs to be further discussed whether channel estimation combining across bundles needs to be enabled. 

For enhanced rate selection, consider introducing enhancements to closed loop power control if the additional complexity and impact can be justified.  
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